Enhancement of antimycobacterial activity of macrophages by stabilization of inner mitochondrial membrane potential.
Infection of human macrophages with Mycobacterium tuberculosis leads to cell death that, depending on the M. tuberculosis strain, time course, and multiplicity of infection, may have predominant features of apoptosis or necrosis. A key feature of infection-induced necrosis is mitochondrial damage characterized by an irreversible increase in the mitochondrial permeability transition (MPT), which is associated with increased release of cytochrome c from the mitochondria and uncontrolled mycobacterial replication. In contrast, protection of the mitochondria from MPT favors apoptosis of M. tuberculosis-infected macrophages. Apoptosis of M. tuberculosis-infected macrophages is associated with killing of intracellular M. tuberculosis, and this may be enhanced when MPT is stabilized. Here, we show that cyclosporin A (CsA), an inhibitor of MPT, protects the mitochondria from release of cytochrome c and promotes the antimycobacterial activity of macrophages infected with M. tuberculosis H37Ra. Signaling by purinergic P2 receptors has previously been linked to the antimycobacterial activity of macrophages. In the present study, we found that infection with H37Ra inhibits P2X7 receptor (P2XR) signals and that CsA restores P2XR function in infected macrophages. Together, these data demonstrate that CsA promotes at least 2 antimycobacterial pathways of macrophages.